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(54) SYNCHRONOUS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synchronous 
motor which is small in size, has a high efficiency and 
has a high versatility. 

SOLUTION: A synchronous motor has a rectifier which 
includes diodes which rectify an AC power supply 4 and 
switch the direction of a current alternately so as to 
actuate the rotation of a permanent magnet rotor in order 
to start the motor as a DC motor, a commutator and 
brushes. When the revolution of the permanent magnet 
rotor comes close to the revolution of the synchronous 
operation, the connection of the rectifier is cut off and the 
operation is switched to the synchronous operation. For 
that purpose, the commutator has a conductive sliding 
ring 2 which is attached coaxially to the rotor and rotates 

with the rotor and has a center angle approximately 180°. The brushes are provided at two 
facing positions in the circumferential direction of the rotor. That is, feeding brushes (a) and 
(b) which are brought into sliding contacts with the sliding ring 2 to feed the current alternately 
and brushes (d and c2) and (d1 and d2) which are so provided as to face each other roughly 
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and with which the sliding ring 2 is connected to coil segments A and B through the diodes 3a, 
3b, 3c and 3d are provided. 
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2 #@i£ u /ci^cc 3 a ;hz > h b kswi 5 

fctt ti&HWisct . c, J:<3B#tf- 

d, tt. WWI^J/c, . c, «fc»)Kl$fHl»)#ft 
[ 0 0 3 3 ] m 8 K*it»r . fl*r y > y 2 **H^©fidB 

2. il^i/c, . *-/*-F3a. 3-f;Hr^y> 
FA. SjB4J:Q«-SiaK®£ > «jR4. 3-OHz^y 
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2. *&«^S/b. «»4J:Dfc40I&®£jW&li!i3ft 
-£0 r&fcfc. ®8i=-«ift#3 ;H» if ^ > h A £ 3 ^ 

;n» yy > h b «c* n-en^EP^K^s $ n-c^, 

[0034] HOJCift-f J:SK, as*?-** 

18 0* mftwvcmmzt, mm>?2t\ » 

L. S?S4. 3-OHziOOhA. *-f*-F3c. « 
fTT^J/c, . mm , )>?2> teX^Sf a. «K4J: 

FB. *S4*0fcS@R©£jWBlS3ft&. ttab 
«t8-T-«Sfe* s 3^;H2^y>FA£3^^-fe^y> 

[0 03 5] ^fc. *3WW«:*ji>rB. *-*#*§«i 

^y > h A«^aii[3#"rn«HH«R:^A-xK«f stt 
[0036] iie^fiStcjctitf, ^(SiES?nfc^«y 

7->a. b iMlaJEaSnfc^S^^Ct , c, i?; 
SC>©***#^I£-r*J:5KEiBU tWmtJv^ 
c„ c, {C^LTaiM^^^d, . d, *9fjeft*<8 
^wre.L-CEB-rSCitcJ:"]. 3^;l/©tJH^¥tiW 
< rtir . H^miS?: 3 -f ;H» i/y > F A»tiK& 
3ttjJ<r*C4*«T*. 3-YJl/-byy> hBjiJ©^^ 
^»«^S/d, , d 2 ©fflB*ffi«KgSB£-r4^ 
t? . 10X19 1 *3A*^©^f © $ A 5 > ^ t ffig(ci5Blr 

*fc. ±IB3^jV-fe>/y> FAiWSaeBlKKSgR-r** 
X79J/C, , c, SO'd, . d, tt*f^lE«StiTC> 

ftg*iig#tfjL^-n>. jf«i';>y2^£*© 

HK14a^66l8 0* Blg-rSIBK. Afflij3>r;l,S0 c 

b cm 3 w ;u K«»r s Jsm ^ s/ K^-rsfM b t c >5 yt 

3^;H2i/y>hA. B*aWi*«**|fiI©W«Jjft 
^.B${C§»*y 7 <!:}§«) y > y 2 £ ©IBK X^ - * *J 

[0037] *Jc4«aBB*-*cawt«K-3i>ria 1 

0*#.^LrUiBJf *&«^7^a. btt. 4ff*X 
WSo-ir«:»*-i-*a5a^-*©jB^iei«:2fiKf{c 

a. B2o©3^^-fe^y>h{c-en-en^-r-5t© 
r* 0 . -eia^ensii) y > ^2 a . 2 b ccfssu-co 

*. fift y > y 2 a . 2 b $©PtEM©J9ffi«:(2 
S18 0- ©if'&fl («««:» 1 8 0- J:0S=p/h3t> 

<tt>*> *«r**«tt©y>y«*6JSr>ri»s. 

[0038] ±E|&«^S/a. btt. H10©±T* 
IfilKJSfilEBSnriJ*). ±Se3-/;H2^y>FAKS 



(7) 

XL 

ft#9 0' •fhfcftgCtlEgStiTfcr). rn-OU-fe^ 

*fifij-f secret oBfjeftST^wr^ufcffiaKKSs 
hti>4. ±iB&«^w£&ir/^>c©*tit]{4g 

fS)) Kr6LrEaM"*CiKJ:0. a^WW^ 
BfcJiCftT Z&WmSZm C TSiftlift* * 4**9 J 
>hAflB«:«ttS**C4**-C**. ±tBJH&D>^2 
a, 2bttKB*fHa9#fiUC^9 O' BK^SK. 3 10 

ft4. 

[0 03 9] iJBt»JiRKJ:o"Cfc. 3-r;Koffl^¥ffitt 

< &4 <fc 5 k=j -f A-b^y > h BWo«K^aw^7^ 
d©tM*ffi*«:«srr4£Wr. H»BI*&*^©* 

$£«#>4t4>&5-C£4„ 20 
[ 0 0 4 0 ] ^CiC 6 ffl5Jtt*- *©gatWJC"X»'ria 1 
l*#J10-CSi9i-rS. SI lK*«r»T. a-£«6@ 

7kAffiE£ffi;?., 3Saf-$», WffiO-fiHIlK 

K»)*f»6nrBK-f*. «w>ft**aai 2 0* (itff 

Ktt l 2 0* ct D5=F/hSl,«t>6«) *rr4**ttfflll> 
'J>^2a, 2 b, Zc4*l/Tlf>S. S/c, 
tt, N»A #1 2 0' 4&4<fc5«:E«i*ft 

/d&^^a. b4, 3-f;Hzd/;OF-AK:«&-f4 

#120* CD^y^^d, , d a 4£ffi;ftU4. ± 30 

Kaw^^d, , d, mof^daaiB. jim^^c 

©#flffiK*Dj»t*K$£ttKiW0g*l6l <X«H$ 
IfB fc-r&L/CEttS*ra>4. 
[0 04 1 ] ±MSMmV>?2 a, 2 b, 2 cRV&M 

, d, *s. mi 1 MM 
4. X-f^5b, 3^;H2^>hA. 
c. JSS!j';>^2a > M«^$/a. 
*»4*»i&&4BB©i. 114, X^;?5a, 2V 
*-F3b. |&«^7J/b. g«l , ;>^2b. 

«W4*>6tt4BiS®#)gl&*ti4. ±l2^tt'J>^2 
a. 2b. 2c»£B#StB9#|SlK:^6 0' 03£-f4« 

i/cBff#Sift3ti4. 

[0 04 2] ±Ka-f;U-feyy> HBKSIM-SBB© 
K {iffiCx R 3 ft T I » 4 C 4 6 . B ffll Kith 5 S 
cr. P~»©iaRBa#ratiMffiiff«cSI 
i§-f 44 . fi%ttift*S3 -f ;Hz > h AffiiJtCJR'afcbS 
<£0. laWHMSK^A-XKttoete*. ±IB so 
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«a^^d t , d 2 n©'Mvttit**«^'9^co*f 
isifigiD^^ft3 6o- / (Ng/2) £mm&& 

&:/7^?:fEg-f 4C4te<£9 > 3-OMzyy>hBflN 

«*tJRIfcS"tt4C4*J"e*4. 
[0 043] ±gE$j&K:J: -jtt. 3 AOHtfjTtWC 
MWK -rn-CAffl'ln A *BtfW»B«3 -f JUffl^J: 
< & 4 <fc 5 fc 3 >onz ^ > h B «©#«*** 7* f 

ff©f-r 5>f*ttSKRJ&T*. L*tlH©?l*i& 
*S)ilp-e|3Sj,ji|g3!p e> HttiEftK: * A - XCC^f * & K 
**flte>4C4*sr#4. 

[0 044] ±B&**W«> 2 & 4S. 6 MR* 
Tt>. 6 SHU*-* 4H^ltJ£cawrc*4C4tt 

#?t&r&4„ 

[0045]**, im&m&Mx-itTv *-a-*jj 

3X®m b fcifi . fm?a -f *©rtffl!l«:jk*J»E a - * 
tttWfc 4 a - £#5£«: 4>*^B^?riiffl L 5 4 C 

£ «ft 4 ism?* fStt®7^ 9 h4n^;l/* 
RS«©E-CM^$-lf4. fiB»l*I*S5©RII8*-*» 

£©£5 sc. iunma^^fiim-sAiaexc. stiff* 
K«fca«"r40KaiJ»KiBKfc *-x^<^ **3c 

[0046] 

[ amvftmi *mmmmbtc * 5 k, 

*-^*li«-r4C4^-Ct-5. *-^©Sit@ 
»K«n4ffi»«l*3 h AO*{CiWft3 

4, IWBAj|l3-/;mi*J:«3B«3^;ua** 1 fiTf 4 
.fc^fc. a3*¥SSttgcfc0r6L'TiBgU7cC4(c c fc 

0 . 3 -c A-©ffi*¥af««* < r h-csssttsa* 3 ^ ;u 

•fe^^>hAtciR^[bB<T , t > 3-/M^> hBffliJ 
©«»^cti«:8a»1- 431*^7 ^©ttBfcffiSKRSe 
■T4/CWC. B«HI#ii»^©»tf©*-/5>y*ff« 

frbmmmnix: ^-xic&tt? 451^*^4 ct# 

r*4. JJB3-f**yy>hB«K«*-r4« 

«^9s/*u*T«aBJ: o-re L-ciag-r 4c 4(cj: 
i&M^7^{cM-r4fig*©^sr*o > iim^ 

[HM©0#ftM>Pi] 

[01] 2fiilSlXS*-f©ligSfitfiS**-r^0-c* 
4. 

[02] 2 @|B]8H: - *©SHl > f«tKft ^ 
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[03] 2m%M*-z<Dm®<)yvo>®m,muz&>> 
[ 0 4 ] 2 wt- frofiss >; > v<D®mg.iticft 5 

6 ] mmmz 2 *©@is&»^-ft8 
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1 fm^jfr 

2, 2a, 2b, 2c mt)}')>if 
3a. 3b, 3c, 3d 
4 £$^$1 
5a. 5b X-f?? 1 
6 ^<5i»y 



\l]Wm%i>2Wmm^-^<Dm^mm:mirWl 10 7a, 7 b, 7 Cl . 7 c, . 7d, , 7d, , 8 a. 



[0 8 ] ffeWC^S 2 «P3®*- *©0S&«)$£^ir!B 
9!0"C4>S. 

[09] mmz 2 *©@ss*t$£jKf $ 

f?0-c$>£. 

[010] mmi<m2>4mmm*--z<D®ffi®i&z^? 



8 b 

9a. 9b 
A. B 

C x . C, . C, 
a. b ^n^viy 

c. Ci , c, , d, d t , d, W^f^l; 
R Jgfn 



[01 ] 



[02] 
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1: 

5b 



'1! 




[03] 



[04] 




[06] 
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